Nuclear retention of STAT3 through the coiled-coil domain regulates its activity.
Signal transducer and activator of transcription 3 (STAT3), which mediates biological actions in many physiological processes, is activated by cytokines and growth factors via specific tyrosine phosphorylation, dimerization, and nuclear translocation. However, the mechanism involved in its nuclear translocation remains unclear. A previous study demonstrated that STAT3 with Arg-214/215 mutations in the coiled-coil domain (R214A/R215A; STAT3 RA) failed to undergo nuclear translocation. Here, we re-examined the nature of the STAT3 RA mutant and found that it showed higher and more extensive tyrosine-phosphorylation as well as much higher STAT3 transcriptional activity in response to stimuli. Furthermore, STAT3 RA showed nuclear translocation and faster nuclear export than wild-type STAT3 after stimulation. Moreover, nuclear retention of STAT3 RA by a chromosomal region maintenance 1 (CRM1) inhibitor, leptomycin B, decreased the enhanced STAT3 activation by stimuli. These data demonstrate that Arg-214/215 are involved in CRM1-mediated STAT3 nuclear export and the regulation of STAT3 activity.